Mycobacterium abscessus is a new emerging mycobacterial infection with drug resistance problem. An endemic area of this infection is Thailand, a tropical country in Indochina. The incidence of this infection is not well estimated.
Introduction
Mycobacterium is an important group of bacteria that can cause human disease. Of several mycobacterial pathogens, Mycobacterium tuberculosis infection is well known. The tuberculosis is usually seen as a chronic lung infection. The disease is common in several developing countries. Apart from Mycobacterium tuberculosis infection, there are also other less common mycobacterial infections that can cause lung infection.
Of those uncommon pathogens, M. abscessus is a new emerging mycobacterial infection with significant drug resistance problem. The M. abscessus is observable worldwide. Similar to tuberculosis, the disease is common in poor developing countries. An important endemic area of M. abscessus is Thailand, a tropical country in Indochina. There are many reports on this infection from the northeastern region of Thailand, and Thailand is accepted as an important endemic area of M. abscessus infection [1, 2] .
As a new disease, there is still a lack of clinical epidemiology data on M. abscessus infection in Thailand. The incidence of this infection is not well estimated. In the present study, the authors use the standard mathematical model analysis to estimate the incidence possibility of pulmonary M. abscessus infection in an endemic area of Thailand.
Materials and methods
The present study uses the mathematical modeling technique for assessment of the incidence possibility of pulmonary M. abscessus infection. The setting is the northeastern region of Thailand. In the present study, the authors collected the available data on the epidemiology of M. abscessus infection in Thailand and further reappraised on those available epidemiological data. In the present work, there are two main official reports on the occurrence of M. abscessus infection in the studied endemic area of Thailand that are further used for mathematical modeling study [3, 4] .
To find out the incidence possibility of pulmonary M. abscessus infection, the authors first performed path probability assessment to find the pattern of disease occurrence. The probability was calculated and
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presented in percentage with 95% confidence interval or range calculation. The summarization was done, and the onion diagram was also constructed. In additional, overlapping analysis was performed to find the chance of overlapping of the derived ranges in the probability path.
Furthermore, the authors also predicted the new cases, incidence, of pulmonary M. abscessus infection based on the data on the disease persistence and reinfection. The incidence possibility of pulmonary M. abscessus infection can be calculated by jointed probability analysis. The calculated incidence possibility of pulmonary M. abscessus infection is equal to 'M. abscessus lung infection x rate of exact new infection after ruling out disease persistence and reinfection.'
Results
According to the available epidemiological data of M. abscessus pulmonary infection in studied endemic area, from overall 530 cases of suspected cases of nontuberculous mycobacterial infections, there are only 150 true nontuberculous mycobacterial infections [3] . Of those 150 cases, 34 cases are M. abscessus infection (five pulmonary infection cases) [3] . These primary data are used for further mathematical modeling, the path possibility analysis. The derived path probability is shown in (Table 1) , and the onion diagram representing the disease occurrence is shown in (Figure 1 ). According to the overlapping analysis, there is no identified overlapping for occurrence of conditions in the path probability.
Referring to the epidemiological data on the disease colonization, persistence, and reinfection [4] , 16 from overall 19 cases are considered persistence (14 cases) or reinfection (two cases). Based on these data, the new infection is only three (15.78%) from 19 cases. Applying these data to the already derived path probability for M. abscessus lung infection, the finalized incidence possibility of pulmonary M. abscessus infection can be calculated and is equal to 0.15% (95% confidence interval, 0.03-1.31%).
Discussion
Thailand is a tropical country with a high incidence of tuberculosis. WHO declared that Thailand is one of the problematic foci of mycobacterial disease that required global attention [5] . In addition to tuberculosis, there are also other atypical uncommon mycobacterial diseases that are presently endemic in Thailand. The M. abscessus infection is a good example. Clinically, the M. abscessus is classified as a rapid growing mycobacterial pathogen. The problem of antibiotic resistance is common in clinical management of the infected cases [6] .
In Thailand, the M. abscessus infection is classified as an important emerging infectious disease. The first case report of pulmonary infection caused by M. abscessus was published in 1999 [3] , and there have been many sporadic reports of this infection since that time. As noted by Cusumano et al. [6] , good monitoring system for the epidemiology of the mycobacterial pathogen is very important for health policies setting for management of disease. Here, the authors perform a reappraisal on the available epidemiological data of M. abscessus infection in an endemic area in Thailand.
Based on the present report, the expected M. abscessus lung infection is considerable high at approximately 1.5 cases per 1000 suspected cases of nontuberculous The path probability analysis was done based on the available epidemiological data on disease occurrence [4] .
Figure 1
Onion diagram showing occurrence of disease.
Plumonary Mycobacterium abscessus infection Sookaromdee and Wiwanitkit 17 mycobacterial infections. These data can imply the requirement for public health attention to M. abscessus lung infection in the studied setting.
Conclusion
In our setting, there is a considerable high possibility of pulmonary M. abscessus infection among suspected cases of nontuberculous mycobacterial infections.
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